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DETAILED ACTION 

Response to Amendment 

Applicant's arguments with respect to claims 1-10 and 23-27 based on the Response 
filed on 1 March 2006 have been considered but are in the new ground(s) of rejection. 
Therefore, this is non-Final action . 

A verified English translation of Foreign Priority has been acknowledged in last 
non-final Office Action. Because of submitted the English translation of Foreign Priority, 
examiner changed reference Choi into Park et al. and Okamoto et al. 

Both Park et al. (US641 1347B1 ) and the instant application are now commonly 
assigned at the time of invention. Therefore, reference of Song (US6091464A) or Stupp 
et al. (US5929463A) will replaced Park et al. for 103(a) rejection. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

1. Claims 1-6 and 23-27 are rejected under 35 U.S.C. 103(a) as being obvious over 
Kubo et al. (US6295109B1) in view of Song (US6091464A), Okamoto et al. 
(US6281952B1) and Moriyama et al. (US4017156). 

In regard to claims 1-2, 6 and 23-26, Kubo et al. teach (Figs. 2-3 and 21) a 
transmission - reflection type liquid crystal display device comprising: 
• a first transparent substrate 1 ; 
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• a second transparent substrate-2, 

• a liquid crystal layer 5 between the first transparent substrate and the second 
transparent substrate; 

• a linear polarizer 9 on the second transparent substrate; 

• a circular polarizer (AY4 wave plate 7) on an outer side of the first transparent 
substrate 1 according to claims 24 and 26 ; 

• a reflecting film (reflective electrode region 3R) on an inner side of the first 
transparent substrate adjacent to the liquid crystal layer, the reflecting film 
defining a light-transmitting region (transmissive electrode region 8T), wherein, 
as Fig. 21 shown , the light transmitting region disposed between an inner edge of 
a gate line and a side of outer edge periphery of the reflection film 61 in each 
pixel, an opposing side of said of reflecting film overlapping an adjacent gate line 
substantially. 

• a X/4 phase shift plate {XI A wave plate 10) between the linear polarizer 9 and the 
liquid crystal layer or second substrate 2; thus a circular polarizer (polarizer 9 and 
X/4 wave plate 10) between the first substrate 1 and the backlight (col. 1 lines 30- 
35) according to claims 2 and 25 . 

• a transparent common electrode (transmisive electrode 4) between the linear 
polarizer 6 and the liquid crystal layer according to claim 6 . 



In regard to claim 3, Kubo et al. teach (Fig. 2) a transmission-reflection type liquid 
crystal display device, wherein when a voltage is not impressed on the liquid crystal 
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layer, the liquid crystal layer imparts or grants a phase shift of A74 to light transmitted 
through the liquid crystal layer since the retardation of liquid crystal 5 is zero when no 
voltage is applied (col. 10, lines 11-13). 

In regard to claim 5, Kubo et al. teach (Figs. 2-3) a transmission-reflection type 
liquid crystal display device further comprising a color filter on the reflective and 
transmissive electrode regions (col. 25 lines 55-58), thereby between the linear 
polarizer and the liquid crystal layer. 

However, Kobo et al. fail to disclose 

• the light transmitting region disposed between an inner edge of a gate line and a 
side of outer edge periphery of the reflecting film in each pixel, the opposite side 
entirely overlapping an adjacent gate line. 

• a circular polarizer made of the cholesteric liquid crystal polarizer including a right 
handed helical cholesteric liquid crystal having a range of pitch values p of Xln for 
electro-optical display images, where n is an average index of refraction of 
cholesteric liquid crystal and k is wavelength. Since the display device is 
conventionally worked or performed with the visible light, which has wavelength 
of >=380nm-800nm. 



Song teaches (Figs. 1-2) a liquid crystal display device with the light transmitting 
region disposed between an inner edge of a gate line 10 and a side of outer edge 
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periphery of the pixel electrode 30 in each pixel, the opposite side almost entirely 
overlapping an adjacent gate line 10 for increasing the capacitance of a storage 
capacitor 70 in a liquid crystal display device to improve the image quality of an LCD 
device; thereby, it is obvious to further modify the opposite side to be entirely 
overlapping an adjacent gate line for maximizing the capacitance of a storage capacitor 
in a liquid crystal display device to improve the image quality of an LCD device. 
However, Song fails to disclose the pixel electrode to be reflection electrode. 

Okamoto et al. teach (Fig. 1, col. 14 lines 45-49) a liquid crystal display device, in 
which the reflection film 8 may be a reflective pixel electrode serving both as a liquid 
crystal driving electrode for driving the liguid crystal layer 1 and the reflecting means . 

Moriyama et al. teach (col. 3 lines 1-14) a transmission-reflection type liquid 
crystal display device, wherein the circular polarizer ( 1/4 spectrum plate 3 ) includes a 
right handed helical cholesteric liquid crystal having a range of pitch values p of X/n for 
electro-optical display images, where n is an average index of refraction of cholesteric 
liquid crystal and X is wavelength. Since the display device is conventionally worked or 
performed with the visible light, which has wavelength of A=380nm-800nm for clear and 
bright color having a high purity of the wavelength, therefore, improving visual effect. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a transmission-reflection type liquid 
crystal display device as Kubo et al. disclosed with (a) the opposite side of the light 
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transmitting region to be entirely overlapping an adjacent gate line for increasing the 
capacitance of a storage capacitor in a liquid crystal display device to improve the 
image quality of an LCD device (col. 1 lines 25-26, 40-41 and 53-54); wherein the 
reflection film 8 may be a reflective pixel electrode serving both as a liquid crystal 
driving electrode for driving the liquid crystal layer 1 and the reflecting means as taught 
bv Okamoto et al. (col. 14 lines 45-49); (b) the circular polarizer includes a right handed 
helical cholesteric liquid crystal having a range of pitch values p of X/n for electro-optical 
display images, where n is an average index of refraction of cholesteric liquid crystal 
and A=380-800nm for clear and bright color having a high purity of the wavelength, 
therefore, improving visual effect as taught by Moriyama et al. (col. 3 lines 1-14). 

1 . Claim 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kubo 
et al. (US6295109B1) in view of Song (US6091464A) and Okamoto et al. 
(US6281952B1). 

In regard to claim 7, Kubo et al. teach (Figs. 21-22) a transmission-reflection type 
liquid crystal display device comprising 

• a plurality of gate lines 53 and data lines 59a defining a plurality of pixels; 

• a transistor in each pixel, 

• a gate (gate electrode 52) of which is connected to a gate line and 

• a second terminal (source electrode 59b) of which is connected to a data line; 

• a reflecting film 61 formed in each pixel and connected to a third terminal (drain 
electrode 59c of the transistor in each pixel, an outer edge at a side of said 
reflecting film overlapping one of said gate lines substantially, while an outer 
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edge at an opposing side of said reflecting film does not overlap an inner edge of 
an adjacent gate line, 
wherein 

• a light-transmitting region (region T) through which light may pass is disposed 
between one of said gate lines and said outer edge of said reflecting film, which 
does not overlap an inner edge of said adjacent gate line. 

• light-transmitting region (region T) exists between a data line adjacent to the data 
line connected to the second terminal of the transistor and the reflecting film in 
each pixel according to claim 8 . 

• the reflecting film overlaps (not entirely) the data line connected to the second 
terminal of the transistor in each pixel as Fig. 8A shown according to claim 9 . 

• the reflecting film overlaps (not entirely) a gate line adjacent to the gate line 
connected to the gate of the transistor in each pixel as Fig. 8A shown according 
to claim 10 . 

However, Kobo et al. fail to disclose the light transmitting region disposed 
between an inner edge of a gate line and a side of outer edge periphery of the reflecting 
film in each pixel, the opposite side entirely overlapping an adjacent gate line. 

Song teaches (Figs. 1-2) a liquid crystal display device with the light transmitting 
region disposed between an inner edge of a gate line 10 and a side of outer edge 
periphery of the pixel electrode 30 in each pixel, the opposite side almost entirely 
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overlapping an adjacent gate line 10 for increasing the capacitance of a storage 
capacitor 70 in a liquid crystal display device to improve the image quality of an LCD 
device; thereby, it is obvious to further modify the opposite side to be entirely 
overlapping an adjacent gate line for maximizing the capacitance of a storage capacitor 
in a liquid crystal display device to improve the image quality of an LCD device. 
However, Song fails to disclose the pixel electrode to be reflection electrode. 

Okamoto et al. teach (Fig. 1 , col. 14 lines 45-49) a liquid crystal display device, in 
which the reflection film 8 may be a reflective pixel electrode serving both as a liquid 
crystal driving electrode for driving the liquid crystal layer 1 and the reflecting means . 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a transmission-reflection type liquid 
crystal display device as Kubo et al. disclosed with the opposite side of the light 
transmitting region to be entirely overlapping an adjacent gate line for the capacitance 
of a storage capacitor in a liquid crystal display device to improve the image quality of 
an LCD device by reducing flickering and other image defects as taught by Park et al. 
(in abstract); wherein the reflection film 8 may be a reflective pixel electrode serving 
both as a liquid crystal driving electrode for driving the liquid crystal layer 1 and the 
reflecting means as taught by Okamoto et al. (col. 14 lines 45-49). 
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2. Claims 1-6 and 23-27 are rejected under 35 U.S.C. 103(a) as being obvious over 
Kubo et al. (US62951 09B1 ) in view of Stupp et al. (US5929463A), Okamoto et al. 
(US6281952B1) and Moriyama etal. (US4017156). 

In regard to claims 1-2, 6 and 23-26, Kubo et al. teach (Figs. 2-3 and 21) a 
transmission - reflection type liquid crystal display device comprising: 

• a first transparent substrate 1 ; 

• a second transparent substrate-2, 

• a liquid crystal layer 5 between the first transparent substrate and the second 
transparent substrate; 

• a linear polarizer 9 on the second transparent substrate; 

• a circular polarizer (X/4 wave plate 7) on an outer side of the first transparent 
substrate 1 according to claims 24 and 26 : 

• a reflecting film (reflective electrode region 3R) on an inner side of the first 
transparent substrate adjacent to the liquid crystal layer, the reflecting film 
defining a light-transmitting region (transmissive electrode region 8T), wherein, 
as Fig. 21 shown , the light transmitting region disposed between an inner edge of 
a gate line and a side of outer edge periphery of the reflection film 61 in each 
pixel, an opposing side of said of reflecting film overlapping an adjacent gate line 
substantially. 

• a XI A phase shift plate (X/4 wave plate 10) between the linear polarizer 9 and the 
liquid crystal layer or second substrate 2; thus a circular polarizer (polarizer 9 and 



Application/Control Number: 09/559,403 Page 10 

Art Unit: 2871 

7JA wave plate 10) between the first substrate 1 and the backlight (col. 1 lines 30- 
35) according to claims 2 and 25 . 

• a transparent common electrode (transmisive electrode 4) between the linear 
polarizer 6 and the liquid crystal layer according to claim 6 . 

In regard to claim 3, Kubo et al. teach (Fig. 2) a transmission-reflection type liquid 
crystal display device, wherein when a voltage is not impressed on the liquid crystal 
layer, the liquid crystal layer imparts or grants a phase shift of X/4 to light transmitted 
through the liquid crystal layer since the retardation of liquid crystal 5 is zero when no 
voltage is applied (col. 10, lines 11-13). 

In regard to claim 5, Kubo et al. teach (Figs. 2-3) a transmission-reflection type 
liquid crystal display device further comprising a color filter on the reflective and 
transmissive electrode regions (col. 25 lines 55-58), thereby between the linear 
polarizer and the liquid crystal layer. 

However, Kobo et al. fail to disclose 

• the light transmitting region disposed between an inner edge of a gate line and a 
side of outer edge periphery of the reflecting film in each pixel, the opposite side 
entirely overlapping an adjacent gate line. 

• a circular polarizer made of the cholesteric liquid crystal polarizer including a right 
handed helical cholesteric liquid crystal having a range of pitch values p of X/n for 
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electro-optical display images, where n is an average index of refraction of 
cholesteric liquid crystal and X is wavelength. Since the display device is 
conventionally worked or performed with the visible light, which has wavelength 
of },=380nm-800nm. 

Stupp et al. teaches (Fig. 1 ) a liquid crystal display device with the light 
transmitting region disposed between an inner edge of a gate line (row electrode 12) 
and a side of outer edge periphery of the pixel electrode 10 in each pixel, the opposite 
side almost entirely overlapping an adjacent gate line 12 for providing the extra 
capacitor 29 in a liquid crystal display device to improve the a charge storage capacity; 
thereby, it is obvious to further modify the opposite side to be entirely overlapping an 
adjacent gate line for maximizing the extra capacitor to improve a charge storage 
capacity. However, Stupp fails to disclose the pixel electrode to be reflection electrode. 

Okamoto et al. teach (Fig. 1 , col. 14 lines 45-49) a liquid crystal display device, in 
which the reflection film 8 may be a reflective pixel electrode serving both as a liquid 
crystal driving electrode for driving the liquid crystal layer 1 and the reflecting means . 

Moriyama et al. teach (col. 3 lines 1-14) a transmission-reflection type liquid 
crystal display device, wherein the circular polarizer ( 1/4 spectrum plate 3 ) includes a 
right handed helical cholesteric liquid crystal having a range of pitch values p of A7n for 
electro-optical display images, where n is an average index of refraction of cholesteric 
liquid crystal and X is wavelength. Since the display device is conventionally worked or 
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performed with the visible light, which has wavelength of A=380nm-800nm for clear and 
bright color having a high purity of the wavelength, therefore, improving visual effect. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a transmission-reflection type liquid 
crystal display device as Kubo et al. disclosed with (a) the opposite side of the light 
transmitting region to be entirely overlapping an adjacent gate line for increasing the 
capacitance of a storage capacitor in a liquid crystal display device to improve the 
image quality of an LCD device (col. 1 lines 25-26, 40-41 and 53-54); wherein the 
reflection film 8 may be a reflective pixel electrode serving both as a liquid crystal 
driving electrode for driving the liguid crystal layer 1 and the reflecting means as taught 
by Okamoto et al. (col. 14 lines 45-49); (b) the circular polarizer includes a right handed 
helical cholesteric liquid crystal having a range of pitch values p of X7n for electro-optical 
display images, where n is an average index of refraction of cholesteric liquid crystal 
and >,=380-800nm for clear and bright color having a high purity of the wavelength, 
therefore, improving visual effect as taught by Moriyama et al. (col. 3 lines 1-14). 

2. Claim 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kubo 
et al. (US6295109B1 ) in view of Stupp et al. (US5929463A) and Okamoto et al. 
(US6281952B1). 

In regard to claim 7, Kubo et al. teach (Figs. 21-22) a transmission-reflection type 
liquid crystal display device comprising 

• a plurality of gate lines 53 and data lines 59a defining a plurality of pixels; 
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• a transistor in each pixel, 

• a gate (gate electrode 52) of which is connected to a gate line and 

• a second terminal (source electrode 59b) of which is connected to a data line; 

• a reflecting film 61 formed in each pixel and connected to a third terminal (drain 
electrode 59c of the transistor in each pixel, an outer edge at a side of said 
reflecting film overlapping one of said gate lines substantially, while an outer 
edge at an opposing side of said reflecting film does not overlap an inner edge of 
an adjacent gate line, 

wherein 

• a light-transmitting region (region T) through which light may pass is disposed 
between one of said gate lines and said outer edge of said reflecting film, which 
does not overlap an inner edge of said adjacent gate line. 

• light-transmitting region (region T) exists between a data line adjacent to the data 
line connected to the second terminal of the transistor and the reflecting film in 
each pixel according to claim 8 . 

• the reflecting film overlaps (not entirely) the data line connected to the second 
terminal of the transistor in each pixel as Fig. 8A shown according to claim 9 . 

• the reflecting film overlaps (not entirely) a gate line adjacent to the gate line 
connected to the gate of the transistor in each pixel as Fig. 8A shown according 
to claim 10. 
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However, Kobo et al. fail to disclose the light transmitting region disposed 
between an inner edge of a gate line and a side of outer edge periphery of the reflecting 
film in each pixel, the opposite side entirely overlapping an adjacent gate line. 

Stupp et al. teaches (Fig. 1) a liquid crystal display device with the light 
transmitting region disposed between an inner edge of a gate line (row electrode 12) 
and a side of outer edge periphery of the pixel electrode 10 in each pixel, the opposite 
side almost entirely overlapping an adjacent gate line 12 for providing the extra 
capacitor 29 in a liquid crystal display device to improve the a charge storage capacity; 
thereby, it is obvious to further modify the opposite side to be entirely overlapping an 
adjacent gate line for maximizing the extra capacitor to improve a charge storage 
capacity. However, Stupp fails to disclose the pixel electrode to be reflection electrode. 

Okamoto et al. teach (Fig. 1 , col. 14 lines 45-49) a liquid crystal display device, in 
which the reflection film 8 may be a reflective pixel electrode serving both as a liquid 
crystal driving electrode for driving the liquid crystal layer 1 and the reflecting means . 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to further modify a transmission-reflection type liquid 
crystal display device as Kubo et al. disclosed with the opposite side of the light 
transmitting region to be entirely overlapping an adjacent gate line for the capacitance 
of a storage capacitor in a liquid crystal display device to improve the image quality of 
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an LCD device by reducing flickering and other image defects as taught by Park et al. 
(in abstract); wherein the reflection film 8 may be a reflective pixel electrode serving 
both as a liquid crystal driving electrode for driving the liquid crystal layer 1 and the 
reflecting means as taught by Okamoto et al. (col. 14 lines 45-49). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HOAN C. NGUYEN whose telephone number is (571) 
272-2296. The examiner can normally be reached on MONDAY-THURSDAY:8:00AM- 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim H. Robert can be reached on (571) 272-2293. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

HOAN C. NGUYEN 

Examiner 

Art Unit 2871 

chn 
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